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(54) RADIATION HEAT TEMPERATURE SENSOR 
(57)Abstract; 

PURPOSE: To obtain a radiation heat temperature 
sensor In which detection accuracy can be enhanced by 
restraining increase of cost and the size of casing 
through a relatively simple structure while sustaining 
thermal insulation function for suppressing absolute 
value of thermal disturbance and uniform heating 
function for making uniform the effect on a pair of 
temperature sensors. 

CONSTITUTION: A pair of radiation heat detecting parts 
2A, 2B for directing radiation heat energy on the wall 
face, floor face, or the like from adjacent directions to 
collect heat and detect temperature are juxtaposed in a 
casing 1 having open front face opposing to the wall 
face, floor face, or the like. A thermal insulation means N 
provided at least with an air thermal insulation layer 13 
is placed between the inner peripheral face of the casing 
and the peripheral face at the radiation heat detecting 
part except the detecting face thereof 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of thts translation, 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. ##*# shows the word which can not be translated 
Sin the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The radiant heat detection section of the pair which points to the radiant heat energy 
which holds in casing which a front face counters a wall surface, a floor line, etc., and carries out 
opening, and this casing, and a wall surface, a floor line, etc. hold from the direction which adjoins 
mutually, carries out a collection of heat and carries out temperature detection and which was 
installed mutually. The radiant heat temperature sensor characterized by providing the heat 
insulation means which intervened between the peripheral surfaces and the above-mentioned 
casing inner skin except the detection side of these radiant heat detection section, and was 
equipped with the air thermal break at least. 

[Translation done,] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1, This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] In order that an air conditioner may be equipped with this invention and it 
may make air-conditioning control, it relates to the radiant heat temperature sensor which 
detects the radiant heat temperature from the wall surface and floor line of an air conditioned 
room-ed. 
[0002] 

[Description of the Prior Art] A radiant heat temperature sensor is attached for example, in the 
front lower part of an indoor unit, the heat radiated from the wall surface and floor line of an air 
conditioned room^ed is caught in an air conditioner as an infrared light, the temperature of a wall 
surface or a floor line is indirectly detected to it, and there are some which apply the detection 
temperature to air-conditioning control in it. 

[0003] At first, although this radiant heat temperature sensor became unable to catch only the 

temperature of the part of the limited one direction, instal! the radiant heat detection section of 

a pair as a collection-of-heat means to collect the radiant heat of the predetermined range, the 

visual field of right and left or the upper and lower sides is made to become independent 

recently, and what detects the temperature of a wide range part is developed. 

[0004] Although the above-mentioned radiant heat detection section consists of a reflecting 

plate, a heat-receiving plate, and a temperature sensor of a pair, since the mechanical strength 

is small, it is necessary to protect all component parts. That is, it holds in casing as the rigid 

body in which a front face carries out opening, and the detection side is made to counter 

opening. 

[0005] 

[Problem(s) to be Solved by the invention] By the way, the radiant heat energy from the wall 
surface, floor line, etc. in an air conditioned room-ed not necessarily has a thermal effect on the 
radiant heat detection section not only from the detection side of a radiant heat temperature 
sensor but from the peripheral face of casing. The thermal disturbance which invades from such 
a casing peripheral face serves as a big noise, and serves as an error of the absolute vafue of 
the detection radiation temperature in each temperature sensor 

[0006] Therefore, it is necessary to make the casing itself into a thermal protection structure, or 
to aim at reservation of detection precision by making between casing and the radiant heat 
detection sections except a detection side into a thermal protection structure. Between the 
structure except front opening of the above-mentioned casing which covers all peripheral faces 
and sticks a heat insulator, or casing and the radiant heat detection sections is specifically made 
into the big space section, and there is structure filled up with a heat insulator here. 
[0007] However, this sensor is attached in an air-conditioner body with a wrap with a heat 
insulator, and it is hard coming to fix a casing peripheral surface. Moreover, when filled up with a 
heat insulator between casing and the radiant heat detection section, in order to acquire 
required adiabatic efficiency, it must be filled up with sufficient quantity of a heat insulator, 
therefore casing must be made large-sized. If the dimension of casing is controlled, it will 
become impossible to be fified up with sufficient quantity of a heat insulator. Anyway, a man day 
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increases with the cost of materials for it, and it becomes the factor of a cost rise. 
[0008] This invention is made in consideration of the above-mentioned situation, the heat 
insulation function the place made into the purpose is a comparatively simple configuration, 
controls enlargement and a cost rise of casing, and stop the absolute magnitude of the invading 
thermal disturbance, and the soak function which makes homogeneity whenever [ effect / of the 
radiant heat detection section on a pair ] can be held, and it is for providing about the radiant- 
heat temperature sensor which can be planned in improvernent-ization of detection precision. 
[0009] 

[Means for Solving the Problem] Casing which a front face counters a wail surface, a floor line, 
etc., and carries out opening of this invention in order to satisfy the above-mentioned purpose, 
The radiant heat detection section of the pair which points to the radiant heat energy which 
holds in this casing and a wall surface, a floor line, etc. hold from the direction which adjoins 
mutually, carries out a collection of heat and carries out temperature detection and which was 
installed mutually, ft is the radiant heat temperature sensor characterized by providing the heat 
insulation means which intervened between the peripheral surfaces and the above-mentioned 
casing inner skin except the detection side of these radiant heat detection section, and was 
equipped with the air thermal break at least. 
[0010] 

[Function] The air thermal break as a heat insulation means prevents efficiently the thermal 
disturbance which invades to each radiant heat detection section, and reduces the absolute 
value error of the radiation temperature which holds and detects the soak function between 
each radiant heat detection section. 
[0011] 

[Example] Hereafter, one example of this invention is explained with reference to a drawing as a 
radiant heat temperature sensor held for example, in an air-conditioner body, 
[0012] One in drawing is formed in rectangle box-like, it is casing which has opening 1a in a 
front-face side, and is this interior, and opening 1a is countered, and radiant heat detection 
section 2A of a pair and 2B are installed. 

[0013] The reflecting mirrors 4a and 4b of the pair which above-mentioned radiant heat 
detection section 2A and 2Bs are horizontaily formed successively by one together with right 
and left in drawing, and is mutually curved by the concave, It consists of heat-receiving plates 5a 
and 5b arranged near the focal location of these reflecting mirrors 4a and 4b, and the 
temperature sensors 6a and 6b attached in each heat-receiving plates 5a and 5b, respectively 
and the reference-temperature sensor 9 formed outside the focal location of these temperature 
sensors 6a and 6b. 

[0014] The peripheral edge section of the above-mentioned reflecting mirrors 4a and 4b is fixed 
with the presser^foot plate 7 t and it is the parabolic mirror of the same curvature, and each 
reflecting mirror 4a and 4b carries out surface plating processing of the press-forming article or 
resin mold goods of a metallic thin plate, and is obtained, for example. 

[0015] Mutually, to a center position, directivity which is different in a longitudinal direction can 
give axial centers 8a and 8b so that it may cross by whenever [ isogonism / theta ] and 1 on 
medial-axis O.L which inclines inside mutually and is extended from the connection location of 
each reflecting mirrors 4a and 4b. 

[0016] Therefore, although the visual field range as reflecting mirrors 4a and 4b crosses greatly 
in the front face of casing opening 1a, the bridle wire in alignment with the connection section 
mutual [ these ] turns into a de facto heat boundary line, and it is in each reflecting mirror 4a, 
the 4b itself, and the condition of having dissociated thermally. The above-mentioned heat- 
receiving plates 5a and 5b are disc-like here, and they are formed with the sheet metal of 
GARAEBO in order to reduce the heat capacity of itself 

[0017] Adhesion immobilization of the above-mentioned temperature sensors 6a and 6b which 
detect radiant heat is carried out at the mirror plane opposite side of the reflecting mirrors 4a 
and 4b which are these rear-face sides using thermally conductive adhesives. The signal output 
of these temperature sensors 6a and 6b is considered as the configuration taken out with the 
lead wire connected to temperature sensors 6a and 6b. 
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[001 8] the effect the above-mentioned temperature sensors 6a and 6b will be in the condition of 
having floated in the air with the heat-receiving plates 5a and 5b since it was attached in the 
heat-receiving plates 5a and 5b supported by the long and slender bridge fixed object 10, and 
according to heat conduction — — it is few and ends. 

[0019] Above-mentioned radiant heat detection section 2A and front opening 1a of casing 1 
which holds 2B are blockaded by the infrared transparency film 1 1 which consists of a 
polyethylene sheet with a thickness of about 100 micrometers. From this, only infrared radiation 
is penetrated into casing 1 and the effect of the blow-off air current of the external world etc. 
does not attain to the heat-receiving plates 5a and 5b r temperature sensors 6a and 6b, etc. 
[0020] The above-mentioned reference-temperature sensor 9 which detects the temperature of 
this space section is formed in the location from which it separated in the axes 8a and 8b which 
are in radiant heat detection section 2A covered with the infrared transparency film 1 1 , and 2B, 
and pass along the focus of the reflecting mirrors 4a and 4b on either side. 
[0021] In this case, the reference-temperature sensor 9 does not receive radiant heat energy 
from a setup of a location to the temperature sensors 6a and 6b attached in each heat-receiving 
plates 5a and 5b receiving radiant heat energy on either side. 

[0022] Thus, between the inner skin except opening 1 a of casing 1 , the heat-insulating element 
12 and the air thermal break 13 as a heat insulation means N are interposed radiant heat 
detection section 2A [ which is constituted ] and 2B rear-face side. 

[0023] The above-mentioned heat-insulating element 1 2 consists of another soak plate 1 6 by 
which press working of sheet metal was carried out so that the rear-face side of the reflecting 
mirrors 4a and 4b on either side may be met for example, so that the soak plate 14 by which 
press working of sheet metal was carried out may be formed, a heat insulator 1 5 may be put on 
this rear-face side and the inner skin excluding opening of casing in the perimeter of this heat 
insulator 15 and predetermined spacing may be further consisted with a wrap. 
[0024] That is, the box which has a building envelope and which deformed is formed combining 
both [ which made press working of sheet metal of two sheets / the soak plate 14 and both 16 ], 
the building envelope is filled up with a heat insulator 15, and they are the soak plate 14 and the 
structure which fixed the periphery between 16. 

[0025] Rib 1 b — formed in the amount of protrusions same to the inside side of the above- 
mentioned casing 1 is prepared in one, and it is these rib 1b, — The outside above-mentioned 
soak plate 16 contacts the edge. Therefore, the soak plate 16 will consist predetermined spacing 
the inside side of casing 1 , and these gaps will be formed as the above-mentioned air thermal 
break 1 3. 

[0026] Thus, the radiant heat temperature sensor constituted is attached in the indoor unit of an 
air conditioner. From the configuration of above-mentioned radiant heat detection section 2A 
and 2B, these visual field range is seen from the transverse plane of an indoor unit, can be 
distributed to right and left, and is in agreement in the condition of having seen from the side 
face. 

[0027] If a deer is carried out and heat is radiated from the wall surface in an air conditioned 
room-ed, or a floor line, the radiant heat energy will serve as infrared light, and it will be 
projected on it by the radiant heat temperature sensor. If it furthermore states, it will be 
projected on radiant heat energy to the radiant heat temperature sensor in an indoor unit from 
the visual field range in a wall surface and a floor line located in a iine with right and left in the 
shape of a spot. The radiant heat energy used as infrared light penetrates the infrared 
transparency film 1 1 , is projected by reflecting mirrors 4a and 4b, and is reflected in the 
condition of having been narrowed down to the focal location here. 

[0028] It concentrates on the heat-receiving plates 5a and 5b, and the radiant heat energy 
reflected with reflecting mirrors 4a and 4b is incorporated, and gets across to temperature 
sensors 6a and 6b. The signal output of the temperature which each temperature sensor 6a and 
6b detects is carried out outside through lead wire. 

[0029] Such visual field range of radiant heat temperature sensor S can be freely adjusted here 
by setting up various whenever [ angle-of-inclination / of the axial centers 8a and 8b of the 
mutual reflecting mirrors 4a and 4b arranged together with right and left I the curvature as a 
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parabolic mirror, diametral plane products of the heat-receiving plates 5a and 5b, and distance 
spacing of reflecting mirrors 4a and 4b and the heat-receiving plates 5a and 5b. 
[0030] Since especially each temperature sensors 6a and 6b are arranged in the condition of 
having floated in the air with the heat^receiving plates 5a and 5b and are in the same air space 
in casing 1 with the infrared transparency film 1 1 , even if there is a thermal effect of the 
metaphor exterior, they will be influenced similarly and can hold the detection precision of 
laterality highly, 

[0031] The above-mentioned reference-temperature sensor 9 can be detected as a difference 
of the amount of radiant heat energy of the right-and-left visual field range which the above- 
mentioned temperature sensors 6a and 6b detect under a condition with the uniform thermal 
effect from the externa! world in the same space department, and the high detection value of 
relative precision is acquired, 

[0032] Moreover a part of radiant heat energy on which it is projected into an indoor unit from a 
wall surface and a floor line trespasses upon the interior as thermal disturbance from the 
peripheral face of the casing 1 which constitutes a radiant heat temperature sensor 
[0033] However, the air thermal break 13 is formed in casing 1, and the most is insulated here. 
That is, the air thermal break 13 controls the absolute magnitude of the invading thermal 
disturbance/and demonstrates the soak function which makes homogeneity the thermal effect to 
each temperature sensors 6a and 6b. 

[0034] Since the heat insulator 15 with which the soak plates 14 and 16 which constitute a 
heat-insulating element 12, and these soak piates 14 and 16 are filled up intervenes between 
this air thermal break 13, and radiant heat detection section 2A and 2B, the thermal disturbance 
exerted on radiant heat detection section 2A and 2B is reduced to extent which can be 
disregarded. 

[0035] This radiant heat temperature sensor is controlled to extent which can disregard the 
absolute magnitude of the invading thermal disturbance as a heat insulation function, and the 
operation which equalizes whenever [ on either side radiant heat detection section 2A and 
effect / on 2B ] is made as a soak function. Therefore, an always very high detection precision 
wilt be acquired. 

[0036] In addition, it is also the optimal thickness of the air thermal break 1 3 formed here that it 
is [ the amount of protrusions of rib 1 b in the above-mentioned example ] actual, and there 
should just be about 2mm. Thickness of this air thermal break 13 is not made thick beyond the 
need. For example, if it is the thick air space which has 5mm or more, since it will be easy to 
produce a heat convection and will become the minus effectiveness on the contrary, cautions 
are needed 

[0037] This also becomes the element which prevents enlargement of casing 1 again, and in fact, 
since it should just prepare rib 1b in the inside of Gasing 1 at one, there is almost no effect in 
the cost of materials and a man day. 
[0038] 

[Effect of the Invention] As stated above, since this invention intervened the heat insulation 
means equipped with the air thermal break at least between the peripheral surfaces and casing 
inner skin except the detection side of the radiant heat detection section of a pair, it is a 
comparatively simple configuration. The heat insulation function to control enlargement and a 
cost rise of casing and to stop the absolute magnitude of the invading thermal disturbance, and 
the soak function which makes homogeneity whenever [ effect / of the temperature sensor on a 
pair ] can be held, and the effectiveness that improvement-ization of detection precision can be 
attained is done so. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.###* shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Dra wing 1] The front view of the radiant heat temperature sensor in which one example of this 
invention is shown, 

[Dra wing 2] The crossing top view of this radiant heat temperature sensor. 
[Description of Notations] 

1 [ — An air thermal break N / — Heat insulation means, ] — Casing, 2A, 2B — The radiant 
heat detection section, 12 — A heat-insu!ating element 13 



[Translation done.] 



JP,Ut>-]09b45,A LDNAW1NUSJ 



— v 



* NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this trans i at f on. 
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[Drawing 2] 
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